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Introduction
Previous research has consistently reported that depression is more common in women than men (Kessler et al., 2005; Piccinelli and Wilkinson, 2000) . The latest version of the Diagnostic and Statistical Manual of Mental Disorders (DSM 5; American Psychiatric Association, 2013) reports an approximate 2:1 female to male gender ratio of depression prevalence beginning from adolescence. However, there is a growing number of studies that suggests depressed men report alternative symptoms that may not be listed as standard diagnostic criteria for depression, leading to a possible under-diagnosis of male depression cases (Addis, 2008; Emslie et al., 2006 Emslie et al., , 2007 Martin, Neighbors, & Griffith, 2013) . These studies suggest that depressed men are more likely to report externalizing symptoms such as irritability, aggression, and alcohol and substance misuse, known as the 'male depressive syndrome' (Rihmer, Pestality, Pihlgren, & Rutz, 1998) , whereas depressed women tend to report internalizing symptoms that are consistent with typical presentations of depression.
In a recent analysis of a nationally representative US sample, depressed men reported higher rates of anger attacks/aggression, substance use and risk taking than depressed women (Martin et al., 2013) . In addition, the study found that when these additional, alternative symptoms were included in the assessment of depression, men and women met criteria for depression in equal proportions (Martin et al., 2013) . These results suggest that some depressed men may be missed by current assessment instruments, and that depression measures which use only standard diagnostic criteria may be biased towards detecting depression in women, rather than men. Consistent with this view, commonly used selfreported depression measures, such as the Beck Depression Inventory and Center for Epidemiologic Studies Depression Scale, include items that are biased towards including depressed women and excluding depressed men (Salokangas, Vaahtera, Pacriev, Sohlman, & Lehtinen, 2002; Stommel et al., 1993) . However, findings remain inconclusive. There is evidence that alternative symptoms reported to be associated with depressed men are elevated in depressed women too (Möller-Leimkühler, Bottlender, Strauss, & Rutz, 2004) , and it has been acknowledged that further research is required to clarify gender-specific symptomatology of depression (Department of Health & Aging, 2010; M. G. Harris et al., 2015 ; The Royal Australian and New Zealand College of Psychiatrists, 2009 ).
The item response theory (IRT) method of differential item functioning (DIF) is a way of assessing whether reported gender differences in depression reflect true differences between men and women or may be due to item bias instead. DIF is present when individuals who have the same underlying level of depression show different probabilities of symptom endorsement (Thissen, Steinberg, & Wainer, 1993) . DIF has become an increasingly popular method in educational and clinical psychology (Michonski, Sharp, Steinberg, & Zanarini, 2012; Teresi, 2006) and has previously been used to assess differences in depression profiles by gender and by ethnicity (Bares et al., 2012; Carragher et al., 2011; Emmert-Aronson et al., 2014; Kalibatseva et al., 2014; Lange et al., 2002; Uebelacker et al., 2009) . For instance, one study assessed gender-based DIF in DSM diagnostic criteria for depression in a large American epidemiological sample and found that depressed women had a significantly higher probability of endorsing the symptom of appetite and weight disturbance than depressed men (Uebelacker et al. 2009 ). In a similar study that used DIF to explore gender differences in depression in a large Australian sample, men were significantly more likely to endorse the symptom of psychomotor difficulties than women (Carragher et al., 2011) . These two studies suggest that there may be somatic differences between men and women that influence their likelihood of endorsing symptoms. Both studies, however, included subclinical cases only and did not assess for gender differences in alternative symptoms of depression.
Although there are existing studies that use the DIF approach, more research on symptom-level based gender differences in depression is warranted. As yet, DIF has not been used to explore symptom-level gender differences in diagnostic, as well as alternative criteria in participants with a diagnosis of depression. Consequently, the aim of the current study is to evaluate gender-based DIF in a depressed subset of a national community sample, examining standard depression criteria, as well as alternative symptoms that are associated with depression.
Method

Sample and instrument
Data from the 2007 National Survey of Mental Health and Wellbeing (NSMHWB), conducted by the Australian Bureau of Statistics (ABS), were used for the statistical analysis for this paper. The NSMHWB collected information on common mental disorders in the Australian adult population using a stratified, multistage area sampling method to randomly select households from Australian states and territories. Further details about the procedure of the NSMHWB can be found elsewhere (Slade, Johnston, Oakley Browne, Andrews, & Whiteford, 2009) . The NSMHWB used the World Health Organisation's Composite International Diagnostic Interview (WMH-CIDI; Kessler & Üstün, 2004) to assess participants. The WMH-CIDI is a fully structured interview that produces diagnoses related to the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV/5; American Psychiatric Association, 2013; and to the International Classification for Diseases (ICD-10; World Health Organisation, 1994) . It uses several initial screening questions for the assessment of mental disorders. For depression it includes screening questions relating to core depressive symptoms. If participants answer 'yes' to any of the depressive screening questions, they are further assessed for depressive disorders. All interviewers underwent a comprehensive training program before conducting NSMHWB interviews. DSM-IV and DSM 5 (American Psychiatric Association, 2000, 2013) were used to identify standard criteria for depression. Alternative criteria were identified on the basis of previous evidence in the research literature (Martin et al., 2013; Rice et al., 2015) . See Table 1 for a list of alternative criteria included in the study. Items that related to the same criterion were combined into one variable for the main analysis of current study. For instance, items 'wanted to be alone' and 'less talkative' were combined into 'social withdrawal'. Ordinal variables were recoded into categorical variables for primary analyses. Symptom severity for most symptoms could not be obtained as they were measured as either present or absent in the original dataset.
DSM-IV/5 and alternative criteria
Data analysis strategy
First, chi-square analyses were conducted to evaluate differences in men and women's frequencies of standard and alternative criteria for depression using IBM SPSS Statistics 22 (IBM Corp, 2013) . Effect sizes of phi φ coefficients for gender differences were interpreted using the following guidelines: 0.0 to 0.1 as small, 0.2 to 0.3 as medium and equal to or above 0.5 as large (Cohen, 1988; Durlak, 2009) . Second, DIF was conducted to assess whether men and women differed in their likelihood of endorsing criteria, using the computer software Mplus (Muthén & Muthén, 2009 ) and IRTPRO (Cai, du Toit, & Thissen, 2011) .
Both parametric and non-parametric procedures are available for testing DIF and are found to produce generally similar results (Basokcu & Ogretmen, 2014) . For this paper, the method of a parametric procedure was used as it allows for an estimation of differences in a fixed set of parameters between groups, which is particularly useful in examining diagnostic statistics (Freedman, 2009) . A two-parameter model (2PL), rather than a three-parameter model, was adopted for the specificity of the 2PL model to estimate parameters in real data sets (D. Harris, 1989) . Parameter distribution was checked for each estimated item.
Goodness of fit and unidimensionality were assessed using M 2 statistics and its associated root mean square error approximation (RMSEA) value, as well as standardised local dependence (LD) chi-square indices (Cai et al., 2011; Chen & Thissen, 1997) . The 2PL model was fitted to the 19 standard and alternative criteria of depression.
Each criterion was dichotomous and rated as either present or absent. For the purpose of this paper, the 2PL model represents the probability of a criterion to be rated as present as a function of the underlying construct of depression liability. For each criterion, discrimination and threshold parameters were estimated. The discrimination parameter, a, indicates how well the item differentiates between depressed men and depressed women. The higher the discrimination parameter, the stronger the item's ability to discriminate between genders (DeMars, 2010). The threshold parameter, b, refers to item difficulty. Item difficulty reflects the level of depression liability required for men and women to endorse an item with 50%
probability. In this study, DIF was considered present when men and women had an unequal probability of endorsing the item that was tested.
DIF analyses were conducted in three steps. In the first step, each item was initially tested for DIF, whilst all other items were used as tentative anchor items. Anchor items comprised items that were believed not to show DIF (Edelen et al., 2006) . In the second step, items that showed DIF in the first step were entered into IRTPRO as 'test candidates' and items that did not show DIF were entered as 'anchor' items. In the last step, DIF was examined for each of these test candidates, using the established anchor items. The discrimination parameter (a) of these test candidates was constrained to be equal and the threshold parameter (b) was assessed separately for men and women. Wald tests, which provide separate statistics for the discrimination and threshold parameters, were used to evaluate the presence of DIF. For all analyses, men were the reference group and women were the focal group.
Results
Sample characteristics
A total of 8841 households took part in the survey, representing a response rate of 60%. Of the 8841 interviewed participants, 663 participants (male n = 243; female n = 420) were diagnosed with a Minor Depressive Disorder (MND), Major Depressive Disorder (MDD) or Dysthymia (DYS) with 12-month symptoms, and were included in this study. For participant characteristics see Table 1 . and suicidality, whereas men had significantly higher frequencies of the alternative criteria of alcohol and substance use (see Table 2 ). The significant effects were in the small range, except for the alcohol use item 'drinking caused problems', which was higher in men and in the medium range, and the depressed mood item 'often in tears' which was higher in women and in the medium range. Small effect refers to Phi φ = 0.1, medium effect refers Phi φ = 0.3, large effect refers to Phi φ = 0.5 (Cohen, 1988 (Hu & Bentler, 1995) .
Detection of DIF
The first step in the DIF analyses was to identify anchor and candidate items. Each item was initially tested for DIF, while using the other items as anchors. Fifteen items were identified as anchors that showed no DIF indicated by non-significant Wald test (χ 2 ) statistics (p > .05).
The remaining items 'appetite/weight disturbance' (p = .0021), 'worthlessness/guilt' (p = .0302), 'alcohol use' (p = .0001), and 'substance use' (p = .0006) were significant. Items were further evaluated for DIF in a second separate analysis to confirm whether they function appropriately as DIF and anchor items. 'Worthlessness/guilt' (p = 0.1147) did not exhibit DIF and was entered as an anchor item instead. The remaining three test items exhibited DIF. For each item, DIF was concentrated in the threshold (b) parameter as indicated by significant
Wald tests: For 'appetite/weight disturbance' χ 2 (1) = 8.2, p < .01; for 'alcohol use' (χ 2 (1) = 27.9, p < .001) and for 'substance use' (χ 2 (1) = 13.5, p < .001). In the final analysis, the discrimination and threshold parameters for the anchor items were constrained to be equal for both genders. For the DIF items, only the discrimination parameters were constrained to be equal across gender so that threshold parameters could be estimated freely, see Table 3 . 
DIF items
Three items showed significant DIF in the threshold parameters across gender, see Table 3 .
Women had a significantly higher probability of endorsing 'appetite/weight disturbance' than men. Specifically, men were 0.54 standard units higher in the level depression liability required to have a 50% chance of endorsing this item. Conversely, men had a significantly higher probability of endorsing the items 'alcohol use' and 'substance use' than women. This means women were 1.01 standard units higher in the level of depression liability required to have a 50% chance of presenting with 'alcohol use' and 0.64 standard units higher in the level of depression liability required to have a 50% chance of presenting with 'substance use'.
Anchor items
Anchor items that had discrimination parameters of value 1 or greater were considered to be adequately discriminating (Holland & Wainer, 1993) . These items included 'depressed mood', 'diminished interest interest/pleasure', 'worthlessness/guilt', 'reduced self-confidence', and 'social withdrawal', see Table 3 . The direction of most threshold parameters indicates that women were more likely to endorse items than men, except for 'worthlessness/guilt', 'violent urges' and 'functional impairment', where the reverse was true.
Test curves
The test characteristic curves provide information on the impact of DIF on the performance of the overall set of items (Figure 1 ). The curves represent the expected summed scores (i.e.
the expected sum of all of the 19 standard and alternative criteria) as a function of participants' liability to have a diagnosis of depression. Figure 1 shows that men are expected to be rated slightly higher than women on the WMH-CIDI at the same level of depression liability. Figure 2 depicts the test information curves for both genders for the test as a whole.
These curves provide information about the preciseness of measuring the underlying construct of depression liability. As displayed in Figure 2 , measurement of depression is most precise starting at the negative end and ranging to the positive end of the continuum, within the range of -2.5 to +2.0. 
Discussion
The current study evaluated gender differences in standard and alternative symptoms, in participants with a DSM diagnosis of a depressive disorder recruited from a large, national community sample. Consistent with previous research on depression prevalence, this study found that significantly higher frequencies of women had a DSM diagnosis of a depressive disorder than men. Furthermore, preliminary findings indicate that women had higher frequencies of symptoms that are part of DSM criteria for depression than men. However, the size of these differences was small except for the depressed mood item 'often in tears', where the effect size was in the medium range. Additionally, women had slightly higher frequencies DIF analyses showed that except for three symptoms, most standard and alternative symptoms functioned similarly for men and women with a DSM diagnosis of a depressive disorder. Depressed women had a higher likelihood of endorsing the symptom appetite/weight disturbance, whereas depressed men had a higher likelihood of endorsing the symptoms of alcohol and substance use. Particularly, depressed women were significantly more likely to report an increase in appetite and weight, in comparison to men who had slightly higher frequencies of reporting a decrease in appetite and weight loss without trying.
This finding of higher appetite/weight disturbance in women is consistent with a previous study that used DIF in a sub-clinical sample (Uebelacker et al., 2009) , as well as with a study that assessed gender differences in a clinical subset of a general population sample (Silverstein, 2002) . The reasons underlying this finding are unclear, but it may be that biological and hormonal differences between men and women influence their eating behaviours and metabolic processes. Another possibility may be that gender differences in appetite/weight disturbance relate to gender differences in social expectations around body image and appearance, which is also reflected in the higher frequencies of women experiencing eating disorders, in comparison to men (Silverstein, 2002; Uebelacker et al., 2009 ).
Although the finding that appetite/weight disturbance was more frequent in depressed women than depressed men was consistent with some studies in the research literature, it diverged from a similar study that also used DIF to assess gender differences in DSM criteria for depression in an Australian national sample (Carragher et al., 2011) . Carragher et al.
(2011) did not find gender-related DIF for appetite/weight disturbance but for psychomotor difficulties. They found that men were more likely to endorse this symptom than women. One possible explanation for these differences in findings may be that Carragher et al. (2011) included sub-clinical cases of men and women, whereas the current study included participants with a diagnosis of a depressive disorder. It may be that gender differences in symptoms differ between sub-clinical and clinical depression cases. However, Carragher et al. (2011) and the current study are consistent in that they both found that gender differences were small. Nevertheless, it may be important for clinicians to be mindful of possible gender differences in symptoms related to somatic processes when assessing depression. Specifically, an increase in appetite and weight may be a more sensitive risk indicator for mild to moderately severe depression in women, whereas a decrease in appetite and weight may be a more sensitive risk indicator for lower levels of depression severity in men.
The finding that alcohol and substance misuse was more frequent in depressed men than depressed women is coherent with studies indicating higher alcohol and substance use in men with depression (Martin et al., 2013; Satre et al., 2011) . Depressed men's higher likelihood of reporting alcohol and substance misuse may be related to men's general higher incidence rates of alcohol and substance misuse in comparison to women (Brady and Randall, 1999; Kessler et al., 1994) . Alternatively, it is possible that alcohol and substance misuse is more intimately linked to depression in men, as a way of self-medication or coping, than in women (Whittle et al., 2015) . Differential societal pressures and expectations for men and women are also likely to play a role in the perception and expression of symptoms (Danielsson & Johansson, 2005; Emslie et al., 2006; Ridge, Emslie, & White, 2011) . For instance, depressed men may feel that an increase in alcohol and other substance use is a more gender-appropriate way of expressing their distress than through sad mood or crying. In fact, alcohol and other substances may effectively substitute for eating as a more genderappropriate self-indulgent response to depression in men. Further investigation of the role that alcohol and substance misuse play in male depression should be undertaken, especially since misuse of alcohol and other substances exacerbates depressive symptoms (Bolton, Robinson, & Sareen, 2009 ).
Unlike other studies (Genuchi and Mitsunaga, 2015; Martin et al., 2013) , the current study does not support the hypothesis of a distinctively male sub-type of depression characterised by irritability, aggression and violent tendencies. Rather, these symptoms are also elevated in depressed women. The contention that they may play a role in depression for both genders is further supported by evidence of unidimensionality across the examined criteria, suggesting that they reflect a single underlying construct of depression. Future research is required to further assess the role of alternative depression symptoms in both genders.
While this study does not support the existence of a separate 'male depressive syndrome', findings suggest that there are some differences in the presentation of symptoms in depressed men versus depressed women that may be important for clinicians to consider in their assessments. Assessments that include gender-sensitive questioning or the use of gender-specific depression instruments (e.g. Rice et al., 2013) may lead to an increased number of men and women identified at risk for depression. Beyond clinical utility, findings indicate that it may be particularly important for education and policy to consider gender and specifically target the needs of men and women. Men might particular benefit from interventions that are practical and behavioural-based, whereas women might be more likely to benefit from more traditional health-based interventions.
Limitations
Given that a secondary analysis of an already existing dataset was conducted in this study, not all research variables reported that may be relevant to depression in men were investigated. For instance, depressed men are more likely to engage in risk taking behaviours, such as gambling or drink driving, than depressed women (Brownhill, Wilhelm, Barclay, & Schmied, 2005; Martin et al., 2013) . However, these behaviours could not be assessed as the dataset for the current study did not include items that adequately described or related to the construct of risk taking. Furthermore, some variables included in the analysis of this study were only measured using one or two items. For example, irritability was measured by the single item 'irritable, grouchy or in a bad mood' as part of the depression section. The measurement of irritability by a single item could have potentially led to an under or misidentification of 'true' irritability, such as caused by the ambiguity of the term 'bad mood' (Kovess-Masfety et al., 2013) .
It needs to be taken into consideration that the 2007 dataset used for the paper was collected almost 10 years ago. Considerate effort to better understand male mental health has occurred since then, implying that the results of this study might possibly not reflect these changes. This highlights the urgency of re-estimating findings in a more timely national dataset.
In common with other research on this topic, our results are also potentially subject to under-reporting of symptoms by men, because of social desirability, wording of particular items, lack of emotional awareness or inappropriate emotional regulation strategies (Barrett et al., 2000; Cavanagh et al., in press; Lange et al., 2002; Nolen-Hoeksema, 2011 ).
Due to the structure of the diagnostic tool used for this study, only participants that endorsed the depression screening questions of depressed mood and/or loss of interest were tested on the remaining standard depression items and included in the current study (Carragher et al., 2011) . Depressed men, however, may be less likely to report depressed mood or loss of interest than depressed women (Salokangas et al., 2002; Stommel et al., 1993) . The structure of the diagnostic tool used for this study may therefore have led to the exclusion of men who would have endorsed other items and should be considered as being depressed in a diagnostic system that was more sensitive to the presentation of depression in men. This study estimated endorsement of symptoms in a clinical subset of men and women.
It may be of interest for future research to investigate gender differences in symptom endorsement in a sub-clinical dataset.
Conclusions
Gender-related DIF was present for the symptoms of appetite/weight disturbance and alcohol and substance misuse. Women who experience depression may more readily report an increase in appetite and weight, whereas the reverse is true for men. In contrast, depressed men more easily endorse alcohol and substance misuse than depressed women. Considering these gender differences in symptom endorsement may be important for clinicians when assessing and treating depression in order improve the detection of depression in both genders.
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